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Too Many Chemicals Too High a Cost

Cancer
DevTox

NeuroTox
ReproTox

ImmunoTox
PulmonaryTox

$20M

ToxCastTM Addresses the Critical 
Need for Prioritization
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ToxicologyToxico-
genomics

Systems
Biology

ToxCastTM

Quantitative
Biology
(HTS)

ToxCastTM Merges HTS and Genomics 
Technologies with Traditional Toxicology
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ToxCastTM

Dix et al, Toxicol Sci. (2007)



4Office of Research and Development
National Center for Computational Toxicology

Cancer
ReproTox
DevTox

NeuroTox
PulmonaryTox
ImmunoTox

ToxCastTM will identify classifiers or signatures from
HTS, HCS and genomics assays to predict hazard…

$20K

… and prioritize further testing of chemicals.
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P1 Chemical
Procurement 

and Mgmt

P5 Genomic 
Profiling 

P2a Bioactivity
Profiling

P4
Cell Systems

P6a High Content
Cell Analysis

P7 Microelectronic 
Cell Monitoring

P8 Zebrafish
Model  ToxMinerTM

ToxCastTM

Databases

P2b Bioactivity
Profiling

P6b High Content
Cell Analysis

ToxCastTM Contracts for Data Generation

5yr contracts with flexible quantities and delivery dates of services. 
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P2a Bioactivity
Profiling

P4
Cell Systems
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P7 Microelectronic 
Cell Monitoring
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Model  ToxMinerTM

ToxCastTM

Databases

P2b Bioactivity
Profiling

P6b High Content
Cell Analysis

ToxCastTM Contracts for Data Generation

5yr contracts with flexible quantities and delivery dates of services. 

Compound Focus, Inc.
a subsidiary of
Compound Focus, Inc.
a subsidiary of

The Home of TFomics TM

attageneattageneattageneattagene
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Pesticides as Proof of Concept
• ~800 Registered in the United States
• Wealth of Toxicological Information (~$19m)

– Developmental, reproductive, chronic, etc
• Represent broad range of chemistries

– Azoles, carbamates, pyrethroids, triazines, etc.
• Designed with biological activity in mind

– Receptor binding, enzyme inhibition, cytoskeletal, etc.
• Have created a library of 400 for study

http://micro.magnet.fsu.edu/pesticides/index.htm

ToxCast:

http://micro.magnet.fsu.edu/pesticides/index.htm
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Correlating Domain Outputs in ToxCastTM

CellularAssays

Biochemical 
Assays

Toxicology Endpoints

Physical chemical propertiesProfile Matching

Genomic Signatures
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ACToR
Aggregated Computational Toxicology Resource

Chemical 
Structure / 

ID

ToxRefDB
Toxicology
Phenotype Microarray

Data

HTS

Genomics 
Metadata

Genomics

ACToR API

Assay Data Experiment
Design

Genomics
RT-PCR

Data

Genomics
Reference

Data

ToxMinerTM Virtual Liver

Addresses data needs of ToxCastTM and other EPA programs
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• Phase I: Proof of Concept: derivation of first-generation ToxCastTM

signatures based on known toxicity of 300 pesticide actives

• Phase II: Expansion and validation of ToxCastTM signatures with >1000 
additional chemicals

• Phase III: Application to thousands of environmental chemicals
– Deliver affordable, science-based system for categorizing chemicals
– Identify potential mechanisms of action 
– Refine/reduce use of animals in hazard ID and risk assessment

Phased Development of ToxCastTM

ToxCast
AssaysToxCast

Assays

ACToR
Databases

Hazard
Prediction

Chemical
Chemical

Chemical
Chemical

ToxCast
Assays

Prioritize
Chemical

YES

NO

No Further
Testing

LOW

Screening
And 

Testing

HIGH

MEDIUM
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ToxCastTM

Roles of ToxCastTM and Virtual Liver Projects in 
Chemical Prioritization and Risk Assessment

ToxCastTM

ID Mode of 
Action

Mechanism 
of Action

Mode of 
Action

Mechanism 
of Action

Hazard Dose 
Response

Risk Assessment

Exposure 
Assessment

Genotox Carc.

Non-genotox Carc.

ReproTox

DevTox

NeuroTox


